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A    I Page 54      Revieed Pai-agraph A-.5«?» Rewrote life test to 
Cont'd! a^ree vrith design life requirements of     . 

Paragraph 5.1»4.1. 
j Page 54.1   Added Paragraphs 4.5.12 &. 4.5.15 from Page 34. 
^ Page 57      Revised Paragraph 6.4.2,0, Deleted "Preliminary" 

and reference "Paragraph 8.1,1." 

Page 40       Corrected wiring diagram to be compatible with . 
shut-off operation. 

Revised Benclix corjiector ttSPO-6CE~10-6S reference' 
vas ,iSPO-6CE-12-10S reference," 

Added .15 x 45^ Charifer (2 places) to siounttng 
.11 

lugs. 

Page 4l       Corrected -.dring diagram to be compatible with 
dual heaters. 

Added Eendix connector "3P06CE S-^S referenoel' 

Rediiaensioned mounting Ixxg thickness ".65 + .02" 
was ".25 mxjüsi'Uffi." 

ReTised all internal radii, ,   • 

".50 R" was ".25 R w:ximum." 

• Revised Kotes 5 and 6. 

Added Notes 7 and 8* 
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page 46       Revised flow requlrsöient tolerances- + 20, -0^ 
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Page 47 

Page 48 

i   Page 49 

Deleted Figure 9-, '      ■ 

Deleted Figure 10. 

Deleted reference to Figure 10 in Detail "A". 

Added water wall Detail *B". 
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Page 1 Changed total pages from "pi"-to "52." 
Page 8 Added Figure 14 to Index of Figures. 
Page 4        Recorded Revision "3" pages and changes. 
Page 13       Eeviaed paragraph 2.1,4.3.1,"l460oP for -2" 

w£.s "9500F for -2", 
Page 26      Revised Paragraph 3»3»3.2.1 for clarity. 

Revised paragraph 5.5.5.2.4, Specified 
Figure 14 for water wall surface emissivity, 

c o' Added description of Revision "B". 5.2 
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Page 27       R visftd Paragraph %5A,5.4, Revised temperatures 
and time period» 

Added Paragraph J.%-i.G.l, Specified requirements 
for ground and B-52 electrical operation. 

'Added Paragraph 5 »5,'+,6.2, Specif ied requirements 
for aerodynamic heating. 

Psge 52       Added Figure lJi, Emissivity of Hastelloy vs. 
Temperature. 
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REV; ^^ 
SYM   i> 

3.1*^.5     Er.virerjRnt - The equipaient ehall be capable of satisfactory 
performance after exposure to any  combination of the following transportation 
and Btorecre conditiens and during exposure to any combination- of the following ,. 
flight eonditionö: 

• .   5> - --;•-■■ 
-    - Transportation and        Plight Operation, 

Storage Conditiens 1 ■     -   Cenditiens ■  . 

3.1.^.5.1 

y.iA.y.2 

5.1.4.5.5 

5.1*4.5.5 

5.1.4.5.6 

5.1.4.5.6.1 

5.1.4,5,7 

5.1.4.5.8 

5.1.4.5.9 

Ttrnperature 

HIM Idity 

T>f»»:\c 1 tcre 

Vibration 

Acceleration 

Shock 

V.OTms 1 Check 

Acoustics 

Attitude 

Explosive 
Atmosphere 

-650F to l60eP 

0 -to 100^ including 
condensation 

-650F-.to 220eP for -1 
-65°? tc|l^;?pfor -2 
0 to 100^ including 
condensation 

Sea Level to 50,000 • '-Approximately 
Ft. Altitude     ■ — ■. 

No Requirement ■' 

Ivo Requirement . 

0 to 15 psia 

See Figare 5 

Sustained 2 minutes 
glider acceleration 
as fcllowsj 

Forward 7.0G 
Aft 2.2G 
up- 4,5G 
Down 1.1G 
Lateral '+1.50 

Drop per paragraph 
5.3 

No Requirement 

B 

Ho Requirement 

Any Attitude 

No Requirement 

JG for 15 milliseconds 
duration maximum. 

Glider acceleration 
fcr 12 milliseconds 
maximum as fcllowe: 

Forward None 
Aft .  20G '0iy l&pi-z 
Up     10G " 
Dovn    5G 
Lateral +6.9G +1.8.ßßi4fi 

See Figure 7 for -1 
See Figu-  n r or -2 

Any AttituDt 

Stoichiometric 
mixtures of hydrogen 
and oxygen. 

LrOvXit ■,.'". J.'VJilt 

{J^" As packaged for transportation and storage 
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3.5.5 Construction 

3»5.1      assure - The design preastire of the -2 heater shall to 
as required to meet the requirements of the -1 valve assembly and the purging 
requirements of the Secondary Power Bay and the unpressurized Equipment Bay. 

5.3«5.2 Bmissivlty 

5.3.5.2a    The eirissivity of all surfaces of the -2 heater, except 
that surface epeoified in Paragraph 3.5.3.2.2, shall not exceed 0.1 «t -2 heater 

5.5.5.2.2    The emiesivity-of the bottom surface of the -2 heater 
facing the corrugated surface as shown in Figure 11 shall be as required to 
comply with the Performance requirements of Paragraph 5.5.^. '■•ttlU 

3.5Ö.2.5    The emissivity of all Rene 4l surfaces seeing the -2 heater 
as shown, in Figure 11 is 0.70. 

3,3,3*2.4    The emissivity of the water wall surface facing the.-2 heater 
will be as noted in Figure Ik, 

j*Xtj*3 reaperature.Switch - Deleted 
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REV ji 
SYM O 

5.M Perf ormMice 

5,5.^1     She perforiBsace of the -2 heater shall he as specified la 
the following paragraphs. 

5.3^.2 Pressure Broji - Deleted 

5»5•^•5     ElectricRl Power Consumption - The total electrical power 
consuicption of the -2 heater shall not exceed 500 watt» for ground heating 
requirements. / ' , ;: 

The -2 heater shall be capable of operating within the power requirements 
of Paragraph 5,1,2,10. 

J,}«^«?«^   Temperature ~ The temperature of the inside radiating , 
surface under the -2 hoaxer shall approximate a linear increase of 2tP0P to 

138?J.0F throughout a period of 3^ minutes. 

5»5.4,5     gurrounding Structure - The location of structure surrounding 
the -2 heater will be ad shown in Figure 11. 

5.3«^.6     Re:;-vt Storage Capacity - The minimun heat storage capacity 
of the -2 heater above an 100 ? reference temperature shall be 2800 Btu for, 
vaporization of liquid, nitrogen during normal inflight operation after re-entry, 

5.5.4.6.1 The riinlL'iun heat storage capacity of the -2 heater above a 
100oP reference temperature thai! be 2800 Btu during ground electrical operation 
prior to lift-off or during S-$2 electrical operation prior to the air drop, 

5.5.4.6.2 The -2 heater shall be capable of accumulating 1600 Btu .ove 
a 0CF reference temperature as a result of the aerodynamic heating of re-entry. 
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DESCRiPTION 

Page 54 

Page 3^.1 

Page 37 

Page kQ 

Page ^1 

Page 46 

Page 47 

Page 48 

Page 49 

Page 1 

Page 8 
Page 4 

Page 13 

Page 26 

Revised Paragraph 4.5,7, Rewrote life test to 
agree with design life requirements of 
Paragraph 5«1-4»1. 

Added Paragraphs 4.5.12 & 4.5.15 from Page 34. 
Revieed Paragraph 6.4.i>,C, Deleted "Preliminary* 

and reference "Paragraph 8.1,1." 

Corrected.viring diagram to be cosnpatihle with 
shut-off operation. 

Revised Ber.dix connector "SPO-6CE-10-6S reference" 
was "SP0-6CE-12-10S reference!4 ■ 

Added ,15 x 45° Chamfer (2 places) to mounting 
.11 

lugs. 

Corrected wiring diagram to be compatible with 
dual heaters. 

Added Eendix connector "3P06CE 8-4S reference^ 

Redimensioned mounting lug thickness ".65 + .OZ" 
was ".,25 maxiEiEn.»" 

Readsed all internal radii. 

".50 R" was ".25 R maximum." 

Revised Notes 5 ^^d 6. 

Added Hotea 7 and 8. 

Revised flow requi.renient tolerances- + 20, -C^f 
\*as + 20^. 

Deleted Figure 9., ■      .        ' 

Deleted Figure 10. 

Deleted reference to Figure 10 in Detail "A". ■ 

Added water wall Detail "B". 
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Changed total pages from "Jl"-to "52." 
Added Figure 14 to Index of Figures. 
Recorded Revision "B" pages and changes. 
Revised Paragraph 3.1.4.3.1,"l480eP for -2,, 

was "950^ for -2", 
Revised Paragraph 3,3.3.2.1 for clarity. 
Revised Paragraph 3.3.3.2.4, Specified 

Figure 14 for water wall surface emiesivity. 

Added description of Revision "B". 
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Page 27  -Revised Paragraph 5.5A.5.4, Revised teoperatures 
£jad time period. 

Added Paragraph 3«5.f^6<-l» Specified requirements 
for ground and B-52 electrical operation. 

Added Paragraph 50,^,6,2, Specified requirements 
for aerodynamic heating. 

Page 52   Added Figure l'+, Emissivity of Hastelloy vs. 
Temperature. 
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IKBEX 0? FIGURES 

Title 

Schematic, Hitrogen Purge System 

Envelope, Yalve Assembly, Nitrogen Purge 

Envelope( Heater, Nitrogen Purge 

Prelindaaiy Sinusoidal Vibration Test Envelope 

Random Vibration Test Snvelope 

Substitute Sir»e Test Envelope 

Acoustic Design Environment| Internal, Equipment Bay 

Flow Rate.Ts, Prepeure Hate 

I)SL:STEI! 

lELETED 

Surrounding Structure 

Example- Page Design Check List 

Acoustic Design Environment, External, Equipment Bay 
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3.r.^.3 " Envirenment - The equipment 8hall be capatle «I Batiofactory- 
performance after exposure to any comtination of the following transportation 
and Btorajre conditions and during exposure to any combination- of the following . 
flight conditions: 

'■    '   . ' , r Transportation and        Plight Operation 

Teiroerature 

Sumidity 

Storage Conditiens > - ,.- Cenditiens 

3.1.4.5.1 

3.1.4.5.2 

-650P to 160*P 

0 to lOt^ including 
condensation 

-650p.to 220oP for -1 
-65"F tc)158p:?pfor -2 

■ 0 to 100^ including 
condensation 

5.1.4.5.5 Pressure Sea Level to 50,000 • 
Ft. Altitude •-■•• ,v' 

■-Approximately • 
0 to 15 psia 

5.1.4.5.4 Vibration - No Requirement :• See Figured 0 •[■',-■ 

3.1.4.5.5 Acceleration No Requirement , Sustained 2 minutes 
glider acceleration 
as followsj : 

3.1.4.5.7 

3.1.4.5.8 

5.1.4.5.9 

£ 

- - • • - 

*, Forward 7.0G 
Aft        2.2G 
üp - ..-■•■:, . 4.5G 
Dora' ■"'. 1.16 
Lateral   ' '+1.50 

5.1,4.3.6 Shock ■';. ■ ':, 'i :■'■■  ''' -'■'-'■■ ■<■'"■■ 

3,1.4.5.6.1 Normal I hock Drop per paragraph . 
5.5 

5G for 15 millisecm 
duration maximum., 

5.1.4.5.6.2 Crash SI ock . No Requirement Glider acceleration 
for 12-milliseconds 
maximum as follows: 

Acoustics 

bitude 

Explosive 
Atmosphere 

No Requirement 

Any Attitude 

No Requirement 

Forward None. 
Aft .  20G ^0 hJ. 
Up     10G^   ,\ 
Down    5G ■ 
Lateral +6.9G +18.8G;Jjft 

See Figure 7 for -1 
See Figure 15 for -2 

Any Attitude 

Stoichiometric • 
mixtures of hydrogen 
and oaygen. 

5b -.,'• :v;h.:r'/>it 

[j!I>- As packaged for transportation and storage 
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3.5.3 Construction 

3•5*1       ME£H£ - The design pressure of the -2 heater shall 1« ' 
as required to meet the requirements of the -1 valve assembly and the purging 
requirements of the Secondary Power Bay and the unpressurized Equipment Bay. 

3.5.3.2 Bmissivity 

5.5.3.2.1 ■      The eir.issivity of all surfaces of the -2 heater, except 
that surface specified in Paragraph 5.5.3.2.2, shall not exceed 0.1 at -2.heater 
temperatares helöv.950 F.       , u.;  .t   "i;.-. •■*«»»<»«• 

5.5.5.2.2 The emissivity of the bottom surface of the -2 heater 
facing the corrugated surface as shown in Figure 11 shall he as required to 
comply with the perfcmaice requirements of Paragraph 3,3A, 

5.5.5.2.3 The emissivity of all Rene hi surfaces seeing the -2 heater 
as shown, in Figure 11 is 0,70, 

5.3.3*2.4 The emissivity of the water wall surface facing the -2 heater 
«HI be as noted in Figure Ik, 

OO j^5gl?.ti:re. Switch - Deleted 

B 
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, Perf ormsjice 

i-.m e perfonpiänce of the -2 heater shall be as specified in 
the followiug paragraphs, 

5.3.^.2 , PregsureSrop - Deleted 

5*3A.5 Electrical Pover Consucption - The total electrical power 
cons^iffiption of the -2 heater shall not exceed 300 watts for ground heating 
requirements. .,' , 

The -2 heater shall he capable of operating within the power requirements 
of Paragraph 5«1«2«10. 

5.3«^»3»i'' Tegperatuxe - The temperature of the inside radiating 
surface wider the -2 heater shall approximate a linear increase of 2tP0P to     v 

1530oF throughout a period of 5k minutes. 

5.3.4.5 Surrounding Structure - The location of structure surrounding 
the -2 heater will be as shown in Figure 11. 

3.3.^6 .He t  Rtnr a^s Capacity - The minimum heat storage capacity 
of- the -2 heater above an 100 ? reference temperature shall be 2800 Btu for, 
vaporization of liquid nitrogen during normal inflight operation after re-entry. 

7i '^ k f. i The minimum heat storage capacity of the -2 heater above a 
1000P reference temperature shall be 2600 Btu during ground electrical operation 
prior to lift-fiff nr or during 3-52 electrical operation prior to the air drop. 

3.3.4.6.2 The -2 heater shall be capable of accumulating 1600 Btu above 
a 0C? reference temperature £3 a result of the aerodynamic heating of re-entry. 

CODE 
IDENT NO. 

8i205 
SCALE 

SIZE 

10-81170 

AF 35(657)-7132 SH 27 



U3 4012 eooo VJZ «L»»Mt"f®   70317 



<     U     ^     «i. 

vr\ 

'o (v H 

-~x N 

äQ 

i1;y 

■vj 

r"" 

ciK: 
Ul    j 

iU 

/•'' 

D 
Ui 

5 

0 

a 

i 

csl 

tu 

Q g 
a- 

!5 

«u. 

lr) T- 2 .*.._   /^    ^ 

in o 
0 

^4 

? 
^ 
Q 
^ 

It! 

1 ^ ^ ßt 

^ü     ^ 

in i ^ 
2^ 

2 ^3 O (5 

Q in d - 

j   -s. ^    O 

Q 

<3 

(0 
• Cl 

^ 0 

0 (J 

yi < 

l4J ^1 

Ul' 

0 

5 ^s- 

UJ ^2 
L^i r1. min 

■•^ 



'/W 

UJ 5 

< I«. 
0 £ 

> in. 

u 

tu 

'SI 

Uj 

UJ 
5 

? 
^ 

UJ 

13^ 

Ü ?S 
4. 

pi 

PUJ 

h 
Ü 

LU 

o 

0 

in 

ui 

h 
Uj 
K 
UJ 
•vj 

Pi 

en 



8AC 
PT NO 

REV-V 

VENDOR 
VENDOR'S 

PART NUMBER 
APPD 

>2^ 
WT APPROVAL LETTER 

NUMBER AND DATE 

DPA - DESIGN PROPOSAL APPROVAL 
FA    - FINAL  APPROVAL 
TA    - TENTATIVE APPROVAL 
PC    - FLICHT CLEARANCE 

L FC - LIMITED FLIGHT CLEARANCE 
OC    - OPERATIONAL CLEARANCE 
LOC- LIMITED OPERATIONAL CLEARANCE 
NFP- NO FUTURE PROCUREMENT 

FLAG  NOTE 
INFORMATION 
POUND ON 
PAGE A  

fmOGHH PimGE EQIIIBKIT, 
PIRK PROTECTION AND BOEING AIRPLANE COMPANY 

10-31170 

NO. 
UJ 4.110  1000   «EV. 7/60 (WAS  E1AC  U'MEl 



REV   _L. 
SYM      I 

i 

1 10-81170-2 Heater 

i            10-01170-1 Valve Assembly 

\VT REQD PART OR IDENTIFYING 
NUMBER 

NOMENCLATURE 

DESCRIPTION 
, MATERIAL MATERIAL SPEC 

1 

j 
LIST      OF      MATERIAL 

1 1 
\ 

PlilH HO'^SCTION AND 
S/JETY SUB:;Yci1,EK 

CODE 
IDENT NO. 

81205 

SIZE 

A 10-81170 

SCALE AF 53(ö57)-7l32 |SH            3 
1 

■: l J.!«»^. oo 10-RCV. \2  Cl 



REVA 

LIST OF ACTIVE PAGES AND CHANGE RECORD 

ACTIVE PACES 
CHANGE 
RECORD ACTIVE PAGES 

CHANCE 
RECORD 

tu a 

6. X 

tu 
3 

St 

a 
IU 

et 

a 
iu 

< 

Ci 
IU 

u 
si 
0.  Z i 

iu 
%n 

I 
a 
u 
o 
o 
•< 

a 
IU 
H 
U 
IU 
o 

1-51,>.1 
1 
2, 3 
J» 5, 5.1 
6, 7 
8 
9 

io, 11 
12 
13 
Ik 
15 
16, 17 
18 
19 
20, 21 
22 
23-27 
28- 33 
% 3^.1 

■.:., 35» 36 
37 
38, 39 
40, 41 
42 - i»$ 
46 -49 
50 - 51 

A 
+ 
A 
+ 
A 
+ 
A 
+ 
A 
+ 
A 
+ 
A 
+ 
A 
+ 
A 
+ 
A 
+ 
A 
+ 
A 
+ 
A 
•f 

1 

M 
8 

10,11 

13 

15 

18 

20,21 

23-27 

34,34a 

37 

40,41 

46-49 

5.1 

iimoosN pmoE EQUIPMEHT, 
FIRE H10TECTI0N AND 

SAP3TY SUBSYSTEM 

10-81170 

P NO. 
V) «111 iOM 



i 

«11 
K\ 

w* 

REVISIONS •A 
SYM DESCRIPTION 

Page 8 

Pag» 10 

He* 11 

A   ■ 

Page 13 

Page 15 

Page 18 

Page 20 

Page 21 

Page 23 

Page 2k 

Page 23 
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Revised Index of Figures, Daleted Figures 9 and 1C 

Revised Paragraph 2.2, Deleted 10-81006 and 
BAG 5902. 

Revised last paragraph of Paragraph 3.1.1.1.9. 

"Nitrogen atmosphere" was "slight positive 
pressure." 
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schematic to be applicable to the -1 valve 
assembly only. 
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Figure 9. / 
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■ ; 
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1.0 SCOPE 

1.1 General - This specification covers the design, development, 
performance, and testing requirements of the Nitrogen Purge Equipment which 
is a-part of the Fire Protection and Safety Subayatea of the X-20 glider. 

1.2        Intended Use - The Fitrogen Purge Equipment in utilized to 
provide a controlled flow of gaseous nitrogen within the Seooadary Power Bay 
and the unpressurized Equipment Bay to prevent a flammahle mixture of hydrogen 
and air from forming during final glider descent. 

The Nitrogen Purge Equipment is provided with a means of vaporizing liquid 
nitrogen used for purging. The equipment is also used for descent after air 
launch from the B-52 and descent after a "boost ahort. 

CODE 
IDENT NO. 

81205 
SCALE 

SIZE 

AF 55t 

10-81170 

SH 
***/) - i;»'  ' • 'f i 



REV 
SYM 

2.0 APPLICABLE DOCtUffiKTS 

2,1 Gevermaent - The following dootments of the issue and 
revisions noted form a part of this specification to the extent specified 
herein.   Where conflicting requirements exist, the requirements of this speci- 
fication shall govern. 

MIL-I-26600      Interference Control Requirements,   ' 
.     ' Aeronautical Equipment, 17 June 1559 "        * 

MIL-E-5272C      Environmental Testing, Aeronautical end Associated 
Equipment, General Specification for, 20 January i960 

HIE-P-27401A * Propellant, Nitrogen, Pressurizing, 7 November i960 

MIL-SJfO'fOC 

MS-.33586 

2.2 

Solenoid, Electrical, General Specification for, 
23 January 1958 

Safety Wiring, General Practices for, 
17 March 1959 

Metals, Definition of Dissimilar, 
16 December 1958 

Boeing - The following documents and drawingscdf the issue 
established hy the purchase order form a part of this specification to the 
extent specified herein. Where conflicting requirements exist, the requirements 
of this specification shall govern. 

D2-7391     Specification, Characteristics of Glider Electric 
Power and General Requirements for Load Equipment 

D2-80396    General Requirements Document for Dyna-Soar Source 
Control Drawings and Design Procurement Specifications 

BAG N181J    Pitting End - Self Plsring Pitting Standard Dimensions 
For 

BAG 5739 

m 70 

10-61006 

BAG 5902 
r:.'J 5;02 

Cleaning of Contamination Sensitive Parts 

Section 14, "Protective Pinish", Boeing Design Manual 

DELETED ^■J . trro '.'■lecirio .'iro - In,;.'?, t: ,. rot 1 
..■Ms t:-o:.i(l3(:ytp) 
DELETED 
..-rc^L- • /it." .,ie/ol .nc Jo.),.;;; . .,,.0 ., i:.l::; , /■:  .'.0 

tit in* «ft." 
1 —ir  
AVU. !•<<■ 
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3.0 

3,1 

REQUIREIfflNTS 

Ilitroffon Pur^e Banitiii)ent 

5.1.1   .   General - Data, intorohangeability, selection of standards 
and specifications, materials and processes, workmanship'and reliability require- 
ments shall be as specified in Documont 1)2-80396, "General Requirements document 
for Dyna-Soar Source Control Krawings and Design Procurement Specifications" 
dated April k,  1962,except as noted in Section 6.0 of this specification. " 

J  5.1.1.1:     Description - With reference to Figure 1, the nitrogen purge 
equipment provides for the following: o  *- & 

A. Shut-Off Control for Purge Operation 

B. Vaporization of Liquid litrogen for Purge Operation. .   - 

C. Temperature Control of Nitrogen Purging Gas for Purge Operation 

D. Plow Control of Nitrogak Purging Gas for Purge Operation 

A system shut-off valve is opened electrically allowing cryogenic nitrogen 
to flow through thespurge system iatil de-energized after touchdown. 

Vaporization of liquid nitrogen for normal inflight operation is assured 
by a heater located between the water wall and outside structure. The heater 
ahsorbs energy.by radiation heat transfer from the outside structure prior to 
purge operation during re-entry.. 
• 

For the air launch and.a boost abort situation the heater utilizes electrical 
energy for the necessary storage heat .to vaporize the cryogenic nitrogen passing 
through the system. . <=  x-   o 

A temperature control function is provided to assure that gaseous nitrogen 
will enter the Secondary Power Bay and the unpressurized Equipment Bay "within a 
controlled temperature range. . .     ,  , 

A flow control function is provided for nitrogen purge flow control during 
descent. The system will sense the rate of pressure increase and automatically 
control the flow rate of nitrogen entering the Secondary Power Bay and the 
unpressurized Equipment Bay in order to asisure a ^/AitrogenL-fätirosphere'-^ within 
the bay for any flight profile of the X-2C) glider.v-' A 

'■'• 

114 ••►"■ ->«'■"     »ew   i«'#4 
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5.1.1.1.1    Convponents 
of the following conponents: 

Nomenclature 

The Nitrogen Purge Equipment shall consiat 

Valve Assemhly, Nitrogen Purge 
Heater, Nitrogen Purge 

Part No. 

10-81170-1 
10-81170-2 

Para. No. 

3-2 
3.5 

5.1.1.2 Development - The vendor shall accomplish the design 
development work necessary to assure that the design meets the requirements 
of this specification. Design development efforts shall include investigation 
prior to hardware design to provide a sound basis for the design effort. 
Development during and after the design stage shall he required to solve the 
detail problems associated with the design and to check and improve design 
practicability. 

Boeing and the vendor are required by the Air Force to report in full on 
the development work done and the technological information and discoveries 
accruing from the development work. All phases of development effort, e.g., 
system concept, new analysis methods, testing, manufacturing processes shall 
be covered. All development shall have as its purpose the furnishing of hard- 
ware for the X-20 program. 

3.1.1.3 Design Hesponsibility 

3.1.1.3.1 System Effort - The vendor shall perform the necessary 
study and analysis to assure that the proposed nitrogen purge equipment 
represents a good technical solution to the X-20 requirements and will function 
as defined in this specification when they are operated in the integrated nitrogen 
purge subsystem. 

5.1.1.5.2 Configur-vtion Dgvel^nment - The vendor shall perform the 
necessary design, developras'nt, fabrication and testing activities to establish 
and prove the configuration of the components meeting the requirements, of this 
specification, when operated individually and collectively in the Fire and 
Hafety Subsystem. 

3.1.1.3.3 Coordination and Ar-rcvrl - The configuration reflecting 
the design that best meets the requirements of this specification as determined 
by analysis and test shall be coordinated with Boeing.   Approval of, a config- 
uration shall in no way relieve the vendor of the requirements as set forth in 
paragraphs 5.1.1.5.1 and 5.1.1.5.2 above. 

3.1.1A     Qualification - This specification makes provision for 
qualification testing. 

5.1.1.5 Envelope - Envelope limits, and mounting and interconnection 
provisions for the nitrogen purge equipmentshall be as shown on Figure 2 for 
the -1 valve assembly and Figure 5 for the -2 heater. 
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3.1.2 Deaiffn 

( 

5.1.2.1 Fall-Safe Desjm - Each component shall he designed eo that 
failure shall cpse the minimujü inipainaent of system operation. No single 
failure shall ^jssult in a lower degree of pilot safety. As a design objective 
failure of thevl valve assefltoly or the -P. heater shall* not cause depletion of 
the nitrogen storage tank. 

3.1.2.2 '   Plumbing Connections -• Precision super-finish close-toleranc^ 
MIL-Plo fittings per BAC-N18U shall be utilized on all conventional interna 1 
plumbing connections. External connections shall be as specified on the envelop? 
drawings per Figures 2 and 3» On all other plumbing connections the connection 
most suitable for the application shall be used. Reliability, minimum leakage, 
low weight, and the capability of disconnect and reconnect shall be considered 
in selecting the connection to be used. ]ji no case shall pipe threads be used. 

^.1.2.3     Leakage - Leakage shall be kept to a minimum, 
objective, the leakage shall be zero. 

As a design 

3.1.2.4 Electrical Connections! - All electrical connections which 
interface with Boeing wiring shall terminate in an electrical receptacle which 
mates with a Bendix SP06CE S Pygmy bayonet type plug. All electrical connectors 
shall be Bendix Pygmy connectors. All internal connections shall be mechanically 
and electrically sound. 

3.1.2.5     Calibration Adjustments - Any calibration (non-operating) 
adjustments shall be firmly secured to prevent shifts. Calibration adjustments 
shall be clearly indicated. 

3.1.2.6 Lubrication - Lubrication requirements shall be held to a 
minimum consistent with performance and other requirements of this source control 
drawing. If periodic lubrication is required, provisions shall be made for easy, 
controlled application at infrequent intervals. 

^3,1.2,6.1    Solid firm dry lubricant may be used in areas exposed to 
cryogenic fluids if qualified for use with the applicable cryogen. Dry film ' 
lubricant in direct contact with cryogens must he unaffected by exposure to the 
cryo.-en and shall remain effective for the entire life of the equipment. In 
addition, the lubricant shall not cause contamination of the cryogen which would 
cause purge equipment failures. 

5.1.2.7     Wiring Schematic - Where size and configuration permit, a 
durable schematic-wiring diagram shall be permanently attached to the -1 valve 
assembly. The material which the schematic is made of must be compatible with 
the equipment and its environment during operation. 

d^ 
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5«1'2.8     Cor.densation - All units shall be designed to inininize 
internal and external vater vapor condensation. Where elimination of water 
vaporization is not practicable, provision for removal by purging or draining 
shall be made. Condensation of water vapor either as moisture or ice shall 
not impair operation. 

3.1.2.9     Weight.- The weight of the equipment shall be a minimum 
consistent with the performance requirements and within the limitations of 
sound design practices. In no case shall the equipment weight's exceed the 
following: 

nomenclature 

Valve Assembly 
Heater 

Part No. 

10-81170. 
10-81170. :H \ 

Weight 

Iß lbs Total 

3.1.2.10     Electrical Power - Electrical power from the glider shall 
be used to meet the electrical requirements of Sections 5.2 only. Equipment 
utilizing glider electrical power shall conform to the requirements of Section 4 
of D2-7591, "Specification, Characteristics of Glider Power and General Require- 
ments for Load Equipment." 

Electrical power from the ground or the B-52 shall be used to meet the 
. electrical requirements of Section 3.3 only. Ground electrical power is 
■im - single phase - 60 CPSf B-52 electrical power is 115 V - single uhase - 
400 CPS. _,  ,        HK.-; %T.    ^,   ,1»!:((v-        b « P"^e 

3«1.2.11     Grounds - All electrical equipment shall be free of internal 
grounds i All grounds shall be brought out of and insulated fromvthe case to 
provide for connection externally to an appropriate ground. 

3.1.2.12     Seals - As a design objective, a minimum of two (2) seals 
in series shall be used on every potential leakage path. 

3.1.2.13 Positive Locking Sevicsa - The loosening ef screw type hard- 
ware under conditions of vibrations, shall not occur. Positive locking of screw 
type hardware on the unit shall be employed where practicable. Safety-wiring, 
in accordance with IB-33540, shall be used where other types of positive locking 
devices are not employed. 

3.1.2.1^ Dissimilar Metals - Dissimilar metals in contact shall be 
avoided unless adequately protected against galvanic corrosion. Dissimilar 
metals shall be defined in KS-33586. 

3.1.2.15     Dielectric strength - The insulation and spacing of the 
circuitry in the equipment defined by this specification shall be capable of 
withstanding without breakdown, the following 60 CP3 voltages between current 
carrying circuits and any non-current carrying part which may be grounded: 

A. Circuits of 50 volts or less: 500 volts RMS for one minute. 

B. Circuits over 50 volts: Twice rated voltage plus 1000 volts RMS 
for one minute. 
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$.1.2»l6    Finish - As a design objective, organic or other potentially 
hazardous finishes shall not be ussd. Where finishes are required, consideration 
shall be given ^o the use of finishes which have a temperature capability.equal 
to or greateir?than that of the matsrial to which'ithey are app;ied..and in no case 
lov/er than tha,t''temperature the equipment may reach under failed conditions. 

The finishes to be used on the nitrogen purge equipment shall be subraittad 
to Boeinfj for approval. Finishes In . ' w"  . -. '-"■■■<*:: Section Ik;  Book 70, 
D-5000 may be used as a design guide. 

5.1.2.17 •■   Solenoids - All solenoids shall conform t: the requirements 
of mi-B-kOkO Type II. except the coil temperature rise «(hall be permitted to 
exceed 185°? (85aC). However, this temperature must not-cause deterioration or 
damage to the solenoid. 
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3.1.3      Construction - The construction of the nitrogen purge 
equipment shall he adequate to obtain the required performance. 

3.1.3»!     Pressures - Equipment manufactured per the requirements of 
this specification shall be designed for the following working, proof and burst 
pressures as specifiedV 

EttET fO -1 VALTO ASSEMBLY (PT. "A") 

Working Pressure;  50 to 250 psig 
Proof Pressure:   3^5 psig 
Burst Pressure:   575 paig 

HITERIUL TO -1 VALVE ASSEKBLY 

Working Pressure:  As Reqiiired 
Proof Pressure:   1.5 x Ilax. Working Pressure 

(psig) 
Burst Pressure:   2.5 x Max. Working Pressure 

(psig) 

mTERHAL TO -2 HEATEE 

V/orldng Pressure:     As Required 
Proof Pressure: 1.5 x Max. Working Pressure 

(psig) 
Burst Pressure: 2.5 x llax. Working Pressure 

(psig) 

3.1.3.2 Cleanliness - The cleaning process for surface in contact 
with cryogens shall be in accordance with BAG 5739 or an approved vendor cleaning 
process.   The cleanliness shall be such that operation of the equipment throughout 
its required life shall not be impaired. 
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3.1.4,1 

Performance 

Life 

5.1.4.1.1   Flight Conditions - The equlpraeat shall have a 10 .hour useful 
life under flight conditions. Flight operation tiros may "be accumulated In 
30 minute increments dlstrihuted throughout a period of four years. 

5.1.4.1.2 Ground Conditions - The unit shall have a 100 hour useful 
life under ground conditions. Ground test time may be accumulated randomly in 
10 hour increments distributed throughout a period of four years. 

5.1.4.1,3    Cyclic Life - All valves shall he capable of being cycled 
between atmospheric and working pressure 500 times. In addition, all valves 
shall be capable of being cycled open and closed 500 times. 

5.1.4.1.4 Storage Life - Storage life shall be one year. The total 
accumulated storage and operating life capability shall be five years. 

5.1.4.1.4.1  Elastomers - Elastomers, if used, shall have a total accumu- 
lated storage and operating life capability of two years from the date of manu- 
facture and shall have a replacement schedule. 

5.1.4.2     Reliability - Except as modified or deleted by paragraph 6.7 
of this specification, requirements of D2-80596, Section 7.0 and 8.0 shall be met. 
The design reliability requirements of the combined nitrogen purge equipment 
which is comprised of the -1 valve assembly and the -2 heater shall be 15,000 
MTBF  E>- . 

[J>- MTBF is mean-time-between-failure in hours 
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3.1.^.3 I    Environment - The equipment shall te ^pable of satisfactory 
performance afrter exposure to any combination of the following transportation 
and storage conditions and during expoaur« to any comhinatibn of the following 
flight conditions: 

• •   E> 
Transportation and   Plight Operation 
Stornga Condltiona ■ •  •■ Conditions ■ 

3.1.^. 3»1    Tem-Derature 

3.1A.3.2    Humidity 

-6:50P to l60oP 

0 to 100^ including 
i condensation 

-65<>Fsto' 220oP for -1 
-650F ■tQQ^I'P for -2 

- 0 to 100^ including 
condensation 

3.1.^.3.3    Pressure Sea Level to 50,000 
Pt. Altitude  -■ •■ ,' 

. -Approximately 
0 to 15 psia 

3.1.^.3.^    Vibration . No Requirement ■ See Figure 5 

3.1.^.3.5    Acceleration No Requirement Sustained 2 minute? 
glider acceleratioiji 
as follows: , 

»     .  m        4> 

Forward     l.OS 
Aft        2.2(J 
Up •       4.5(? 
Down       l.ld 
Lateral    +1.55 

3.1.^.3.6    Shock 

3.1.4.3.6.1  Normal Shock Drop per paragraph 

5.3 
3G for 15 milliseconds 
duration maximum. 

3.1.4,3.6.2   Crash Shock No Requirement Glider acceleratiorji 
for 12 millisecond^ 
maximum as follows: 

Forward None 
Aft    20G ^ 
Up     10G 
Down    5G 
Lateral +6.9G +18.8G i 

3.1.4.3.7    A coustics No Requirement See Figure 7 for -1 
See Pi^ure 13 for -2 

3.1.4.3.8    Attitude Any Attitude Any Attitude 

3.1.4.3.9    Explosive 
Atmosphere 

.:..,. .:.   :-.rc 

No Requirement Stoichiometric 
mixtures of hydrogen 
and oxygen. 

[X>- As packaged for transportE^tion and storage 

' ,)   ,, i;.: ■; it 
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3.1.4.3.10   Zero Oravity Operation - Tha shutoff function within the 
-1 valve assembly shall be capable of satiafactory operation in a zero gravity 
environnont. 

3.1.4.3.11 
of MIL-1-26600. 

3.1.4.3.12 

Radio Noise - The equipment shall comply with the requirements 

Vibration Isolators - Vibration isolators shall not be used 
Without specific approval of Boeing. 

3.1.4.4     Ignition and Explosion Proof -. The equipment shall be 
ignition and explosion proof and shall not cause ignition or explosion when 
operated in a stoichiometric mixture of hydrogen and air or oxygen. 
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5.2 Valve Assonbly, NitrOiTen Pur^e (10-G1170-1) 

5.2a    ;|,";       Description - The Nitrogen Purge Valve Assembly located in 
the vmpressur^ajpd equipment bay aocomplishes the following functions: 

I I 
A. Controls nitrogen flow through the equiproont^usipg a shut-off 

valve ^hich is opened oleotrically. 

B. ;. Performs a temperature control function for the. nitrogen gas entering 
'' the Secondary Power Bay by way of this equipment and the distribution 

• tubing. 

C. Provides a flow control function for nitrogen gas entering the purge 
distribution tubing in order to assure a nijtrogen atinpsphere '^JtA^t 
within the unpressurized bays of the X-20 glider during descent! 

1 
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3.2.2 Design 

3.2.2.1 Compatibility - The materials used in construction of the 
-1 valve assemhly shall be compatible with liquid arid gaseous nitrogen per 
MIL-P-27if01A. ; 

3.2.2.2 Leakage * Internal-to-external leakage on any component 
within the -1 valve assembly shall not exceed 0.0005 lb/min. 

Intemal-to-extemal leakage on aay component within the -1 valve assembly 
shall not exceed 0.0001 lb/mini 

3.2.2.3 Flow Rate - With reference to Figure 1 the flow rate at 
Point "D" of the -1 valve assembly and into the purge distribution tubing shall be 
0.5 lb/min until the pressure rate of Figure 8 has been reached; at this point the 
-1 valve assembly shall modulate the flow rate according to the pressure rate 
requirements of Figure 8 until touchdown. 

3.^.2,4     Plow Direction - The -1 valve assembly shall be capable of 
flow in the directions shown in Figure 1. A.permanent arrow shall be provided on 
the valve assembly to indicate flow direction. As an option the inlet and outlet 
may be provided with permanent markings. 

3.2.2.5     Purge Volume - The total unoccupied volume within the unpres- 
surized bisy is 50 ft' for nitrogen purging rer 'rements. 

V 
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3.2.3 

3.213.1 
3.1.3.1. 

Construction 

Prossure - Design pressure shall be as listed in paragraph 

3.2.3,2     The construction of the components utilized to meet the 
requirenonts of the -1 valve assembly shall be such that when assembled together 
they skill form a unitized package. 

3.2.5.3 Electrical motors if used, shall not contain brushes. 
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3.2.4 Perfomanoe 

5«t.4«i The performance of the -1 valve asseiubly shall be as 
specified in the following paragraphs. 

3.2.4.2 Pressure Drop - Deletsd 

3.2.4.3     Electrical Power Consumption - The electrical power consump- 
tion of the -1 valve assembly shall not exceed 70 watts. 

5«2»4.4     Temperature - The -1 valve assembly shall be designed for 
temperatures as specified in the following subparagrapha. 

3.2.4.4.1 The nitrogen inlet or supply temperature shall be -300°? to 
-2658P during operation of the nitrogen purge system. 

3.2.4.4.2 The temperature leaving the -1 valve assembly and entering 
the unpressurizod bays shall be controlled to 80 + 800P. 

3.2.4.5     Back Pressure - Back pressure shall not be allowed to enter 
the nitrogen tank from the -1 valve assembly. 

With reference to Figure 1, the back pressure at the interface between the 
-1 valve assembly at Point "D" end the di«tribution tubing shall be a maximum 
of 18 psia. ihe back pressure is based on a flow of 5.95 lb/min of nitrogen at 

_  3»2.4,6     Tubin? Segrr.ents - With reference to Figure 1. the length of 
the tubing segments are as specified: 

Segment 

W - A 
B - X 
Y - C 
D - Z 

Length 

40 inches 
48 inches 
48 inches 
120 inches 

3.2.4.7 Shut-Off Operation - The shut-off function shall be capable 
of being opened by 2) to 30 VDC glider power and being closed by 23 to 30'VIX). 
ground power. 

The shut-off valve shall be controlled by a normally closed solenoid (closed 
when not energized). A latching type solenoid shall be used Assure that 
closing of the valve shall not occur during iflight^a:;.    ^ ' 
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3-5 Eee.ter. Nitrogen Pi.ir^-e (10-81170-2) 

3,3,1      Description - The -2 heater located underneath the unpres- 
surized Equipment Bay accomplishea the following: 

A. Stores thermal energy ahsorbed during re-entry to vaporize liquid 
nitrogen for the unpressurized Isay purginrj requirements during . 
descent. The)fthenaa.l en-srcy stored results from struotiural 
radiation due to aerodyn.imic heating during re-entry. Por the 
heater position in relation to the radiating surface (see Figure 11). 

B. Stores thermal energy from ground-falectrical p&wer to vaporize 
liquid nitrogen for the unpressurized bay purging requirements after 
a boost abort condition. She thermal energy stored result« from 

■^Jectr-'cal resistance incorporated into the heater design. 

C. Stores thermal energy from E-52 electrical pbwer to vaporize liquid 
nitrogen for the unpressirrized bay purging requirements after the 
air launch. 
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3.3.2 Design 

3*3.2.1     Compatibility - The mterlals used in construction of the 
-2 heater shall be compatible with liquid and gaseous nitrogen per KLL-?-2Jk0lk. 

1*1*2,2 Leakage • Internal-to-extemal leakage of the -2 beater shall 
not exceed .0001 Ibs/min, 

3.5.2.3     Flow Capacity - The flow capacity throu^i the -2 heater shall 
be as required tp comply with the requirements of Figure 8 and the temperature 
outputs of Paragraph 5.2.4.^.2. 

3.3.2.4 Flow Direction - Deleted A: 
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5.3.3 Constrwotion 

3*3.1       Pressure - The design pressure of the -2 heater shall he 
as required to meet the requirements of the -1 valve assembly and the purging 
requirements ^f the Secondary Power Bay and the unpressurized Equipment Bay. 

3.3.3.2 Emlssivlty 

5.3.3.2.1 The emissivity of all surfaces of the -2 heater, except 
that surface specified in Paragraph 3.3.3.2.2, shall not exceed 0.1 over a 
maximum temperature of 950°? for its life. 

5.5.3.2.2 The emissivity of the bottom surface of the -2 heater 
facing the corrugated surface as shown in Figure 11 shall be as required to 
comply with the performance requirements of Paragraph 3.3.4. 

3.3.5.2.5    The emissivity of all Rene' kl surfaces seeing the -2 heater 
as shown in Figure 11 is 0.70. 

3.5.3.2.4    The average emissivity of the water w^ll surface is ,125 
throughout a temperature range of 0° to 10000P. 

3.5.5.5 Teffipsratura S-.dtch - Deleted 
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3.3.^ Perforntance 

3.3.4.1     The performance of the -2 heater shall he as specified in 
the following paragraphs. 

3.3.4.2 Pre a stir e Drop - Deleted 

3«3.4.3     Electrical Power Consumption - The total electrical power 
consumption of the -2 heater shall not exceed^iWQ, watts for ground heating 
requirements. 4o.^ 

The -2 heater shall be capable of operating within the power requirements 
of Paragraph 5.1.2,10. 

3.3.4.3.4    Temperature - The temperature of the inside radiating 
surface under the -2 heater shall approximate a linear increase of 2250P to 
950°? throughout a period of 50 minutes. 

3.3.4.5     Surrounding Structure - The location of structure surrounding 
the -2 heater will be as shown in Figure 11, 

5« 3.4.6     Heat Storage Capacity - The minimum heat storage capacity 
of the -2 heater above an lOO'P reference temperature shall be 2800 Btu for 
vaporization of liquid nitrogen during normal .inflight operation after re-entry. 

y-'~ 

A^     lU/MAv   ti''lk     71//; 
Si-K:    ^7>*/ "'^ ^■"' i 
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4.0 QUALITY ASSUR^ICB PROVISTfTTS 

^•1        Genoral - Classification and methods of reporting tests, shall 
be as established by D2-80596, Sections 9, 10, 11 and 13 except as noted In 
paragraph 6.8,1 of this specification. 

T"»!»!      General ?est Hequlrewnnts - ?he following general requirements 
apply to all tests described under paragraph 4.5 which lists specific requirements. 

4.1.1.1     Ter.t Conditions - Unless otherwise specified, testing shall 
be conducted at room temperature and ambient pressure. 

4.1.1.2 Design Changes 

4.1,1.2.1    Any design change resulting from failure of an article during 
testing shall necessitate a complete retest of the affected article unless 
otherwise approved by Boeing. The tests will be considered as complete when the 
required number of test articles have satisfactorily passed all tests and the 
results are consistent with the reliability requirements. 

4.1.1.3     Instrument Calibration - Each instrument and other measuring 
apparatus upon which the accuracy of the test results depend, shall be cali- 
bration certified to ensure that performance of the test article can be demon- 
strated within specified limits. In no case shall the steady-state calibration 
error exceed +2^ of the specified value of the measurement,while voltage and 
frequency measurements shall be accurate to within +.25^. Calibration records 
shall be maintained and shall be available to authorized Boeing representatives 
upon request. 

^Vi"V 
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^.2       £SSi£5 DeveloTOont Tests - Design Development Testing shall 
meet the requiremente of 1)2-80396, Section 9.0. 

^.3        Qualification Testa - Qualification Testing in addition to 
meeting the requirements of D2-80396, Section 10.0f shall comply with the 
following. 

L\-.i,l One representative production unit of 3ach article procured 
by this specification shall be tested. Use of a greater number of articles for 
qualification testing will be permitted if proposed in the qualification test 
plan required by D2-80596, Paragraph 10.1, and approved by Boeing. Successful 
completion of the qualification tests is the responsibility of the vendor and 
shall be performed at the place of manufacture or at any Boeing-approved testing 
laboratory. 

4.3.2 The qualification test procedures shall include the following 
data: 

1. 

2. 

3. 

k. 

5. 

6. 

7- 

Boeing SCD and Nomenclature 

Vendor Part Number and Nomenclature 

Vendor Name, Address and Individual Responsible 

Statement of Test Objective (Not Kandatory) 

Block Diagram of Test Setup 

Outline of Test Conditions Imposed 

List of Data to be Recorded and Identified with Items Abov- or Equal 

8. List and Identification by Number of Model of Instrumentation and 
Test Sets 

9- Identify What the Test Is (-Note that an acceptance test contains many 
tests) 

4.5#5 ■ Eauiment Tests - The equipment tests shall be as specified 
in the following subparagraphs: 

CODE 
IDENT NO. 

81205 
SCALE 

SIZE 

Y\ 

10-81170 

AF 35(e57)r7132 SH      29 

U3 431« :000- RCV. l:,'61 



s 

■'S 

' ( 

i: 

J 

SYM 

vav.^^ XXPJtm-** * »^-*«^ IO^O-I, mtr^^S 

Test 

A Inspection 
Weight 

' Cycling      > 
(^ffigh Temperature 
^w Temperature 
Leak      ... 

iXJperational 
VibratioiK 

v Dieleotrio Strength 
Radio Interference 
Life     v ,  ,; ; 
^Operational 
Leak 
Proof    '■ -■  ' 
Burst  , / , 
Explosion .. r 

Paragraph 

4.5.1 
4.5.2 
4.5.11 
4.5.12 
4.5.13 
4.5.4 
4.5.9 
4.5.3 
4.5.10 
4.5.8 
4.5.7. 
4.5.9 
4.5.4 
4.5.5 
4.5.6 
4.5.14 

4.3.5,2   The following tests shall be performed on the 10-81170-2. Nitrogen 
Purge Heater in the order listedt 

Test 
1 Paraaraph 

^ 
fi 

:i 

ulnspeotion   "x^'^ ^. '"4.5.1       : ■• . 
Weight   ^   j-Xc** if.5,2 
Cycling^:.-'-Vc-      _  ...  - 4,5.11 ,,. ,   '■'•. , 
Vibtatioa— 4.5.3 
Dielectric Strength 4.5.10 
Radio Interference 4.5.8 
Life 4.5.7 

[jOperational     , 4.5.9 
Leak 4.5,4 
Proof ,       4.5.5 
Burst if. 5.6 
Explosion  • 4.5.14 

4.5.3.3  Assembled Equipments Performance Test - The nitrogen purge equipment 
shall he assembled incone unitized system end tested to assure that the proper range 
of design outputs is obtained when the equipment is supplied the range of design inputs 
This test shall be conducted using liquid nitrogen and simulating the inservice tubing 
installation. 
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kX Acceptance Tests 

^.1^.1      Generea - An acceptance test shall "be conducted by the vendor 
on each article delivered to Boeing. Acceptance vill be based upon satisfactory 
completion of the tests de Ined in this Section. 

4.4.1.1     Test Apparatus and Procedures - Schematic drawings and ues- 
criptions of all test apparatus, outline drawings showing points of measuring 
apparatus, and applications shall be furnished prior to Initiation of the acceptance 
tests. Test procedures and methods to be used shall be acceptable to Boeing and 
shall be qualified in accordance with the requirements of Paragraph 4.4.5. 

4.4.2      Individual Tests - Satisfactory completion of the following 
individual acceptance tests and compliance with D2-80396, Section 11.0, will provide 
a basis for acceptance of the articles procured by this specification. The tests 
shall be performed on each article in the order listed. 

Test Par.: -^ph 

Inspection 4.5-1 
Weight 4.5-2 
Cycling 4.5.11 
Leak 4.5.4 
Proof  i    . 4.5.5 
Operational 4.5.9 

4.4.3 Accet>tance Test Committee - The occurrence of a failure during 
acceptance testing may, at Boeing's option, result in the fonnation of an acceptance 
test committee at the vendor's facility.   The function of the committee will be to 
investigate and classify the failure, detemine its cause, and recommend corrective 
action.   The committee shall consist of representatives of the vendor's engineering, 
production, and quality control or inspection departments and, ;!.:■>' ■ /, a Boeing 
representative. 

If an acceptance test committee is not warranted, the failure shall be investi- 
gated and corrective action taken by vendor to Boeing's satisfaction.    Any article 
experiencing a failure during retesting shall not be resubmitted without the approval 
of Boeing. 
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^.k.k Acceptance Test Snmaary - The Acceptance Test Sunmary sutnittod 
in compliance with D2-8059Ö, Paragraph 11.^, shall include all significant data 
as well as calibration. Continuous recordings of critical paraneters shall he 
required. 

4.^,5      Acceptance Test Procedures Qualification - The vendor's 
acceptance test procedures will bo evaluated to verify suitability of test equip- 
ment and to make sure the procedures are correct and complete. 

4-.4,5.1     Description - A representative article manufactured by the 
vendor shall be subjected to a complete acceptence test. The representative 
article may be the first production article. 

4.4.5.2 Boeing: Re-oresentation - The vendor shall notify Boeing three 
weeks in advance of the acceptance test procedures qualification so that a 
Boeing representative can be present to witness the qualification. 

4.4.5.3 Acceptance Test Procedures Qualification Report - The 
vendor shall prepare a report telling how the acceptance test procedures 
qualification demonstrated the adequacy of the test procedures and equipment 
for making a satisfactory acceptance test. This report shall be identified 
by a number assigned by the vendor. 

4.4.5.5.1 
data: 

The acceptance test procedure shall include the following 

1. Boeing SCD and Nomenclature 

2. Vendor Part Number and Nomenclature 

3. Vendor Name, Address and Individual Responsible 

4. Statement of Test Objective (Not Mandatory) 

5. Block Diagram of Test Setup 

6. Outline of Test Conditions Imposed 

7. List of Data to be Recorded and Identified with Items Above or Equal 

8. List and Identification by Number or Model of Instrumentation and 
Test Sets 

9. Identify What the Test Is (Note that an acceptance test contains many 
test) 
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^.5     Teat Methods 

^■,5.1    Inspection Test - A visual inspection shall by conducted to determine 
confornance with natorials, mechanical details, workman;-.hip, dimensioncil accuracy, 
cleanlineas, electrical circuitry, finish requirements of this specification, the 
approved production drawings, and D2-0039^ 

4.5.2 
that the maximum 

Weight Test - Each article of equipment shall be checked to assure 
has not been exceeded. The actual weight shall be weight 

recorded and permanently placed on the nameplatei, of each equipment. 

4.5.5    Vibration Tent - Preliminary sinusoidal vibration scans shall be 
conducted in each of three mutually perpendicular axes following the test envelope of 
Figure 4. Response measurements shall be made by installing several accelerometers on 
the equipment at locations most likely to resonate. The equipment shall be closely 
observed during the scans and the frequencies and amplifications at all resonances care- 
fully noted. The scans shall be conducted with the equipment operative at normal, 
working temperature and pressure. All scan data on resonances, including a description 
of the mounting locations of the response instrumentation and the weight oi the 
moving vibrator assembly and test fixture, but not the test specimen, shall be included 
in the test report. 

After the preliminary sinusoidal scans,, the equipment, while operating at normal 
working temperature and pressure, shall be subjected to random vibration in each of 
three mutually perpendicular planes per paragraph 3.1.4,3.4. ^ho equipment shall be 
vibrated in each direction in each plane for Yz hour, and the attachment to the 
vibrator shall simulate the service installations. The equipment shall operate and 
shall show no failures malfunctions or out of tolerance performance. The weight of the 
moving vibrator assembly, including the test fixture but not the tost item, shall be 
determined and noted in the test report. 

If suitable random vibration test facilities are not available, a substitute 
sinusoidal test nay be specified by Boeing upon receipt of the preliminary sinusoidal 
scan data. This information will be used in determining test conditions and vibration 
levels. The substitute sinusoidal vibration test will consist of two sinusoidal scans 
using a sweep rate of approximately ^ octave per minute from 5 to 2000 cps for a 
duration of seventy minutes for each of three mutually perpendicular planes followed 
by dwells at each resonant frequency. The duration of each dwell will be five 
minutes for each resonant frequency at a level $ of that at the same frequency for the 
sinusoidal scans. The test specimen mounted by its normal mounting provisions will be 
operative (at normal working temperature and pressure) throughout the test. 

If the toot specimen is free from resonances, the substitute sinusoidal vibration , 
test may bo performed according, to the vibration envelope shown in figure 6. In 
addition, the tost will contain dwells at reduced levels. However, approval from 
Booing must be obtained prior to conducting this substitute test. 

i 
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if.5,^ Leak Test - Each artige shall be pressurized to its maxiimim; i 
design working pressure. The leakage shall not exceed the limits specified in g 
Paragraphs 3.^.2.2 and 3.3«2.2 for each airticle, 

if,5,5      Proof Tost - Each article shall be pressurized to its design 
proof pressure* No permanent deformation or operational failure shall result. 
The leakage shall not exceed the limits specified in Paragraphs 3*2*2.2 and 
3.3.2.2 for each article. 

.)       % 1 

4.5.6 Burst Test - Each artilole shall be pressurized to its design 
burst pressure. The leakage shall not exceed the limits specified in Paragraphs 
3.2,2.2 and 3.3.2.2 for each article. Permanent deformation and operational 
degradation is pöimittol';: t''JIO . 

4.5.7 Life Test - To determine that the equipment is suitable for 
the operational life indicated in Paragraph 3.1.4.1, a life test shal^. be 
conducted with the equipment operating under nominal flight conditions for a 
period of 10 hours, and under ground operating conditions for 100 hours, except 
for rotating parts which shall demonstrate a life capability of 500 hours. All 
valves shall demonstrate a life capability of being cycled between atmospheric 
and working pressure 500 times. In addition, all valves shall demonstrate a 
life capability of being cycled open and closed 500 times. Instrumentation 
shall be required to show that the equipm(jnt operates per the requirements of 
Section 3 of this source control drawing. 

if.5,8      Radio Interference Te«t - Radio interference tests shall be 
conducted on each article of equipment in accordance withlKIL-I-26600. 

if.5«9      Onerational Test - Operational tests of the integrated purge 
equipment shall be conducted to assure that the proper range of design outputs 
is obtained when the equipment is supplied the range of ddpign inputs. The 
tests shall show that the equipment operates normally wlth;adequate response. 
Operation conditions and parameters shall be recorded. Operational tests shall 
be conducted using a simulated in-service installation. 

^.5*10      T^.ol^ctrlc Steength Tost - The equipment shall withstand 
without breakdown, the high potential tost voltage requirements of Paragraph 
3.I.20I5. Capacitors and semi-tonductor devices shall be disconnected for this 
test if necessary. 

4,5,11      Cyclin,? Test - Debugging taste  signed to assure that "weak" 
elements fail shall be conducted. This testing shall be designed to eliminate 
early failures due to manufacturing-type defects such as faulty components or   1 
workmanship and shall be based primarily on elements and operating conditions 
found during development and qualification testing to bo critical to satisfactory 
operation. Until sufficient data is obtained to establish a minimum value, each 
article shall be fully cycled .500 times. The vendor may, as experience and 
improvement reduce the number of initial failures, recommend reductions in the 
minimum amount of operating time necessary at the manufacturer's facility. Upon 
approval by the Boeing Engineering Department, the above requirements will be 
revised. 
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4.5.12 Hlf^h-Temperatvire Teat - The equipment.''shall be tested in 
accordance with Paragraph 471.2 of MIL-E-I)272C except exposure time shall be 
as required tp maintain an equilibrium temperature of 220»F. 

A 

i § 
M.iJi Low-Temperaturo Test » The equipment phall be tested in 

accordance wilfh Paragraph 4.2.1 of KIL*S-|)272C. 

4,5.1^ Ii?iition and Explosion Test - The equipment shall be tested | 
in accordance with Paragraph 4.13, Procedure III of MIL-E-5272C, except a 
stoichibmetrio mixture of hydrogen and oxygen shall be used in place of gasoline [j 
and air. ü 

CODE 
IDENT NO. 

81205 
SCALE 

SIZE 
A, 

■■■.^ 

10-81170 

A|1 52{657H132 
ammm   mti\ i      i    i. 

MMiU <Mp.i. HkVi l»/ll 



REV i_ 

5.0 PREP^ATION FOR DELIVSRY 

5.1 Packa^n,? and Karkina - Jaekaging and raarkinj of tho ar-'-.ioles 
procured by this specification shall be in accordance with the provisions of 
D2-8059o, Section Ik, 

5.2 Sealing of Portn - Eaoh port shall be sealed with a cloon 
temporary, refcovable, re-usable covor or plug. Threaded plugs of soft metal, 
polyethylene ojf other materials which may flalce and cause contamination shall 
not be used. The equipment shall meet tha requirements of 5.1.3.2 as shipped. 

5.3 Shipping Contajinor - The shipping container shall be designed 
such that shocks as a result of dropping the container shall not cause damage 
to the packaged equipment within or require an increase in the weight of the 
equipment. The magnitude of the chocks shall be based upon dropping the 
container with the packaged equipment therein once on each face upon a flat 
concrete surf&ce. The height of clrop shall be determined from the following 
table: 

Weight of Container with 
Article Installed 

0-20 
20 - 50 
50 - 100 

ICO - 250 

Shipping container testing s^all not be conducted. 

Drop Height 
Inches 

■      42 
56 
52 
30    - 

o 
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6.0 KOTES 

6.1 '       Data Roouired for TontativQ or Fin.al Approval - In addition ,„ 
to the data required by Section 16.0 of 32-005^6, Eonthly pro,3resc reports sliall 
he submitted to Boeing throughout the developnental period. The first report 
shall bo due JO days after issuance of the purchase order. These reports shall 
keep Booing well infomed of the-problems and progress and shall show the actual 
status of work compared with the planned work accomplishment schedule. 

6.2 DesL-n Seveloprent Pro,?raia Plan - The vendor shall submit a 
plan outlining the entire development effort. The plan shall be sufficiently 
detailed to permit monitoring of the work to be accomplished in meeting the 
requirements of this specification. 

The adequacy of the vendor's development program shall be established by 
the plan which is to be kept up-to-date (expanded and refined) to clearly retain 
and show the original plan, schedule, revisions, and shifts of emphasis. The 
initial release of the plan is duo thirty days after issuance of the purchase 
order. 

The following list of data required for monitoringtthe development testa 
shall be included in the development plan: 

1. 
2. 

k. 
5. 

Vendor Part llumber and Nomenclature 
Statement of Test Objective 
Block Diagram of Test Set-Up 
Outline of Test Conditions Imposed 
Identification of What the Test Is 

6.3        Qualification Test Articles- Articles which have passed the 
qualification tests shall be sent to Boeing upon completion of the tests. 

6 A Reliability Plan - The supplier shall furnish Boeing a 
reliability plan including: 

S,k.l A concise description of the supplier's organization outlining 
the reliability and quality control responsibilities for design, procurement, 
and manufacturing in compliance with this specification. 
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8.1.2) 

»•^•2       A task list including nanhours,individual responsible, and 
start and coapletion scheduling to provida control of the following reliability 
actions required in D2-80596: 

A. Reliability Analysis (Paragraph 7.1.2.l/c/ ) ^ 

B. Compatibility Factors (Paragraph 7.1.2.l/d/ ) 

C. ' ^):.i;;::^ i'.'. "- Critical Dssign Ravlew.i (Paragraph S.^.i 

D. Hardware Review (Paragraph 3..2) 

E. Demonstration Plan (Paragraph 7.1.3.2) 

^•3       A brief description of the Manufacturing and Quality Control 
Record System. 

6.5        Desire check List - The vendor shall provide a design check 
list for each article procured by this specification. The list shall comprise 
a tabulation of items which the vendor considers in the hardware deci^n in order 
to assure reliability, im example page of a desigp/check list is shorn as Figure 12. 

The design check list shall be utilized by the vendor during hardware design 
to ensure that features which assure hardware reliability are incorporated. 
During the reviews required by paragraph 6.0 of D2-80596,; the hardware design, 
and the actual hardware when available, will be inspected for incorporation of 
design features contained in the list. 

As a minimum, the design check list shall include the following: 

A. Establish design concepts to enable recognition'• and resolution of 
problem areas as uncovered by the failure mode and effect analysis. 
(see paragraph 7.1.2.1c of D2-80396). 

B. New design practices and procedures, fabrication techniques, and 
processes developed to support the hardware design. 

C. Current standard practices and/or procedures which are considered a 
normal part of good design and era applicable to the hardware. 
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6.5 Deaifai Check List (Continued) 

The list shall be coraplate in itself vdthout roforencs to othor lists or 
documentation and shall bo periodically updated. Initial submittal of the list 
to Boeing shall be six weeks prior to the Preliminary Design Review (see 
.paragraph 8.1.1 of D2-80396). 

6.6        RoliaMlltrr Reports - Reliability report shall be a section 
of the periodic design progress report and shall show compliance on all relia- 
bility tasks in paragraph 6.4,2 and will include reliability, failure mode and 
effect, and compatibility factor analyses. A finalized version of the relia- 
bility report shall be in The Boeing Company possession at least two weeks prior 
to the critical design review. 

6.7 D2-80$96 Compliance 

6.7.1 All paragraphs of D2-80396 except the following are applicable 
to equipment procured by this specification. 

Section or 
Paro-f^raph No. 

3.5.10 
7.1 
7.1.1 
7.1.2.1b 
7.1.2.le 
7.1.5.1 
7.1.5.2.1 
7.2d(l) 

10.2.2 
11.1.2 
12.0 
15.1 - 15.7 
16.0 Items 11, 15, 17-19 

Subject 

Human Factors 
Reliability Plan 
Reliability Management 
Reliability Definition 
Safety Analysis 
Development and Qualification Testing 
Estimation 
Reliability Reports 
Qualification Test Requirements 
Acceptance Test Requirements 
Design Integration Tests 
Logistics Data 
Exhibits Required for Tentative, or 

Final Approval 
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, ■   DEÜIGN CHUCK LIST - lECiLUlICAL     ,'Jf V 

DIUWIKG Ntlffilll                     J)RA\«KÖ TITLE 

lim INITÜIS DATE 

1. ?,oc'r.1r,.'-a 

a„ Afö Roarings proteotüd from qorrosipn and gallins duo 
to dirt, r-ioioture, carlnvn. dustj and insufficient _ 
lubricant? 

b. Are bearings protected from brinelling duo to vibration, 
shook, or soft metal? 

2, Blower Blades 

Aro bladoo Kiado of high strength, stiff, lightweight 
Material in which "blade angle or pitch is not easily upsot? 

5. Clntchoo                    A^  .., 

V/ill friction type'clutches stick or o^m-ato intermittently 
duo to breakdovm of friction'inat^^ks or effect of environ- 
mental temperaturo and vihratlgnxeyeing?             '   ■. 

k.    Mala                (\ \                                ■■■:■■'.. " •■ '.' 

Aro dial pointers so inst^.^M that they cannot become 

looco on shafts?   y^^ x> 

5. Filters        . \J     ■                                                  ■■■.■■ 

Aro filtora used ^h/draulio systems? Contamination has '. 

■■■ 

caused sarvo v<äve «.osging and system failure. (Boraaro) ■   ^^ 

6. Gears       \> 

a. Are selected goar oom'biaatione resistant to exoessive , 

wear? • 

b. Have (jear trains boon evaluated and tolerances established 
for backlash? 

REMARKS       '                     , ■    ■            ..    •  ■ 
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Schematic, Hitrogan Rirga System 
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Substitute Sine Test Envelope 

Acoustic Design Environment, Internal, Equipment Bay 

Plow Rate vs. Pressure Rate 
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SYM "v" 

2.0 APPLIC/yBLTi: D0CIMT3 

Govemr.snt - The following dootunents of the issue aad- 
revisioxts noted form a part of this spacification to the e::tont apecified 
hereiii. Where conflicting requirements exist, the requirements of this speci- 
fication shall govern. 

MIL-I-26600  Interference Control Eequirements, 
Aeronautical Equipment, 17 June 1259 

MIL-E-5272C  Environmental Testing, Aeronautical and Associated 
Equipment, General Specification for, 20 January i960 

MIIJ-P-274-OIA ' Propellant, Nitrogen, Pressurizing, 7 November i960 

mLsAokoc 

MS-535^OC 

MS-33586 

2.2 

Solenoid, Electrical, General Specification for, 
23 January 1953 

Safety Wiring, General Practices for, 
17 March 1959 

Metals, Definition of Dissimilar, 
16 Decemher 1958 

Bo ein? - The following documents and drawingseöf the issue 
established hy the purchase order form a part of this specification to the 
extent specified herein. Where conflicting requirements exist, the requirements 
of this specification shall govern. 

Specification, Characteristics of Glider Electric 
Power and General Requirements for Load Equipment 

General Requirements Document for Dyna-Soar Source 
Control Drawings and Design Procurement Specifications 

Pitting End - Self Flaring Pitting Standard Dimensions 
Por 

Cleaning of Contamination Sensitive Parts 

Section 14, "Protective Finish", Boeing Design Manual 

High Temperature Electric Wire - Insulated, Metal 
Sheathed (l800oP) 

• Brazing with Nickel and Cohalt Base Filler Metals 

D2-7391 

D2-80396 

BAG men 

BAG 5739 

DM 70 

10-81006 

BAC 5902 
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3.0 

3.1 Nitrogen Pur^e gquipicont 

5.1.1   _   Genoral - Data, interchansea'bility, s loction of standards 
and specifications, natarials and. processes, workmanship and reliability require- 
ments shall be as specified in Document D2-8059ü, "General Requirements Documont 
for Dyna-Soar üource Control Drawings and Desijn Procurement Specifications" 
dated April 4, 1962,except as noted in Section 6.0 of this specification. 

5.1,1.1;     Description - With reference to Figure 1, the nitrogen purge 

equipment provides for the following: 

A. Shut-Off Control for Purge Operation 

B. Vaporization of Liquid Nitrogen for Purge Operation 

C. Temperature Control of Nitrogen Purging Gas for Purge Operation 

■D. Plow Control of Nitrogen Purging Gas for Purge Operation 

A system shut-off valve is opened electrically allowing cryogenic nitrogen 
to flow through the: purge system until de-energized after touchdown. 

Vaporization of liquid nitrogen for normal inflight operation is assured 
by a heater located between the water wall and outside structure. The heater 
absorbs energy by radiation heat transfer from the outside structure prior to 

purge operation during re-entry.. 

For the air launch find.a boost abort situation the heater utilizes electrical 
energy for the necessary storage heat to vaporize the cryogenic nitrogen passing 

through the system. 

A temperature control function is provided to assure that gaceous ..nitrogen 
will enter the Secondary Power Bay and the unpressurized Equipment Bay within a 
controlled temperature range. •• •■ 

A flow control function is provided for nitrogen purge flow control during 
descent. The system will sense the rate of pressure increase and automatically 
control the flow rate of nitrogen entering the Secondary Power Bay and the 
unpressurized Equipment Bay in order to assure a slight,positive pressure within 

the bay for any flight profile of the X-20 glider. 
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3.1.2 Dosifln 

5.1.2.1     Fail-Safe Design - Each couponent shall "be designed so that 
failure shall cause the raininun iraparime;t of system operation. No Single 
failure shall result in a lower degree of pilot safety. As a design objective 
failure"'of the -1 valve assent" or the -2 heater shall not cause depletion of 
the nitrogen storage tank,• 

3.I.2.2.     Plumbin.? Connections - Precision super-finish close-tolerance 
KIL-Plo fittingsper •BAC-NIQU shall! be utilized on all conventional internal 
plumbing connections. External connections shall be as specified on the envelope 
drav/ings per Figure 2 and J. On all other plumbing connections the connection 
most suitable for the application shall be used. Reliability, minirauiiQaakage, 
low weight, and the capability of discoiueot and reconnect shall be considered 
in selecting the connection to be used. In no case shall pipe threads be used. 

3.1.2.3     Leakage - Leakage shall be kept to a minimum. As a design 
objective, the leakage shall be zero. 

3.1.2.^     Electrical Connections - All electrical connections which 
interface with Boeing wiring shall terminate in an electrical receptacle which 
mates with a Bendix SP06CE S Pygmy bayonet type plug. All electrical connectors 
shall be Bendix Pygmy connectors. All internal connections-'shall be mechanically 
end electrically sound. 

3.1.2.5 Calibration Adjustments - Any calibration (non-operating) 
adjustments shall be firmly secured to prevent shifts. Calibration adjustments 
shall be clearly indicated. 

3.1.2.6 Lubrication - Lubrication requirements shall be held to 
a minimum consistent, with performance and other requirements of this specifi- 
cation. If periodic lubripation is required, provisions shall be made for 
easy, controlled application at infrequent intervals. 

3.1.2,6.1    Solid film dry lubricant may be used in areas exposed to 
cryogenic fluids if qualified for use wittuthe applicable cryogen. Dry film 
lubricant in direct contact with cryogens must be unaffected by exposure to the 
ciyogen and shall remain effective for the entire life of the equipment. In 
addition, the lubricant shall not cause contamination of the cryogen which would 
cause purge equipment failures. 

5.1.2.7 Wiring Schematic - Where size and configuration permit, a 
durable schematic-wiring diagram shall be pen:ianently attached to each electrical 
or electronic unit. The material which the schematic is made of must be com- 
patible with the equipment and its environment during operation. 
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3 1 2-16    Finish - As a design objective, organic or other potentially 
hazardous finishes shSnUot be used. V/here finishes are required, consideration 
shall be given to the use of finishes which have a temperature capability.equal 
to or freateirthan that of the material to which*)they are appjied.and in no case 
lower than that temperature the equipment may reach under faiied conditions. 

The finishes to be used on the nitrogen purge equipment shall be submitted 
to Boeing for approval. Finishes in ,'■ ^ " v^V •*:-o.; Section!^, Book 70, 
D-5000 may be used as a design guide. 

5.1.2.17    Solenoids 
of HIL-S-4040 Type "I. 

All solenoids shall conform to the requirements 

t . 
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J.l.if.J Envlromnent - 
performance after exposure to any 
and storage conditions and during 
flight conditions: 

3.1.4.3.1 Tenroerature 

3.1.4.3.2 •    Humidity 

3.1.4.3.3 Pressure 

3.1.4*3.4    Vibration . 

3.1.4.3.5    Acceleration 

The equipment shall be capable of satisfactory 
combination of the following transportation 
exposure to any combination of the following 

3.1.4.3.6'   Shock 

3.1.4.3.6.1 Nomal Shock 

3.1.4.3.6.2 Crash Shock 

3.1.4.3.7 

5.1.4.3.8 

3.1.4.3.9 

Acoustics 

Attitude 

Explosive 
Atmosphere 

Transportation and 
Storage Conditions 

-650P to l60eP 

0 to 100^ including 
condensation 

Sea Level to 50,000 
Ft. Altitude 

No Requirement 

No Requirement 

B> 
Plight Operation 

■ ■ Co^clitions 

-650P.to 220oP for -1 
-650P toTOT for -2 

• 0 to 100^ including 
condensation 

Approximately 
0 to 15 psia 

See Figure 5 

Sustained 2 minutes 
glider acceleration 
as follows: 

Drop per paragraph 

5.3 

No Requirement 

No Requirement 

Any Attitude 

No Requirement 

Forward 
Aft 
Up • 
Down 
Lateral 

7.00 
2.20 
4.50 
1.10 

+1.50 

50 for 15 millisecondi 
duration maximum. 

Glider acceleration 
for 12 milliseconds 
maximum as follows: 

Forward 
Aft 
Up 
Down 

Hone 
200 - 
100 ' 
,50 

ojy .+.■' 

Lateral +6.90 +18.80,4ft 

See Figure 7 fc* -1 
See Figure 13 for -2 

Any Attitude 

Stoichiometric 
mixtures of hydrogen 
and oxygen. 

'".c.    ; ^.L-r nt 

and storage 

;i        ■ J'.i.'..'" iit, 

[£> As packaged for transportation 
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%2 Valve Assembly. !Tltro,?en Purpe (10-81170-1) 

3.2*1      Description - The nitrogen Purge Valve Assembly located in 
the unpressurizdd equipment bay accomplishes the following functions: 

A. Controls nitrogen flow through the equipmentfusing a shut-off 
valve which is opened electrically. 

B. Performs a temperature control function for the nitrogen gas entering 
the Secondary Power Bay by way of this equipment and the distribution 

■ tubing. 

C. Provides a flow control function for nitrogen gas entering the purge 
distribution tubing in order to assure a aLight positive pressure 
within the unpressurized bays of the X-20 glider during descent. 
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5.2.2. Desigi 

5.2.2.1 CeTrrpg-tlbillty - The nateriale used in construction of tho 
-1 valve assembly shall be compatible with liquid and gaseous nitrogen per 
MIL-P-27^01A. 

3.2.2.2 Leaksire - Intemal-to-extemal leakage on any component 
within the -1 valve assembly shall not oxoeM 0.0005 lb/min. 

Internal-to-internal leakage on any component within the -1 valve assembly 
shall not exceed 0.0001 lb/min. 

3.2.2.3 Flow Hate - With reference to Figure 1 the flow rate at 
Point "B" of the -1 valve assembly and into the purge distribution tubing shall 
be 0.5 lb/min until the pressure rate of Figure 8 has been reached;, at this 
point the -1 valve assembly shall modulate the flow rate according to the 
pressure rate requirements of Figure 8 and 9 untiltouchdovn. 

3.2,2.^     Flow Direction - The -1 valve assembly shall be capable of 
flow in the directions shown in Figure 1. A permanent arrow shall be provided 
on the valve assembly to indicate flow direction. As an option the inlet and 
outlet may be provided with permanent markings. 

3,2.2,5     Purge Yolurne - The total unoccupied volume within-.tha 
unpressurized bay is 50 ft'' "r nitrogen purging requirements. 

* 
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3.2.^ Perfornance 

5.2,^.1    'The performance of the -1 valve assembly shall "be as specified 
in the following paragraphs. 

3,2.^.2     Pressure Prop - With reference to Figure 1, the pressure 
drop through the -1 valve assembly and the -2 heater shall not exceod the values 
specified below for the flow path. 

Flow Path 

A to D 

Prossure Drop - Fsi 

10 

5.2,^.3     Electrical Power Consumption - The electrical power con- 
sumption of the -1 valve assembly shall not exceed 70 watts. 

3.2.4A     Temperature - The -1 valve assembly shall he designed for 
temperatures as specified in the following subparagraphs. 

3.2.^.^.1    The nitrogen inlet or supply temperature shall be-^00oF to 
-2650P during operation of the nitrogen purge system. 

3.2.4.4.2    The temperature leaving the -1 valve assembly and entering 
the unpressurized bays shall be controlled to 80 +80oF. 

5.2.4.5 Back Pressure - Back pressure shall not be allowed to enter 
the nitrogen tank from the -1 valve assembly. 

3.2.4.6 Tubing Segments - With reference to Figure 1, the length 
of the tubing segments are as specified: 

Len'Tth 

40 inches 
48 inches 
43 inches 
120 inches 

5.2.4.7 Shutoff Operation - The shut-off function shall be capable 

of satisfactory operation using 25 to 30 VDC power. 

The shut-off function shall be controlled by a normally closed solenoid 
(closed when not energized). A latching type solenoid shall be used to assure 
that closing of the valve shall not occur after being opened. Energization of 
the latching solenoid from ground power shall permit the shut-off function to 

close. 

Segment 

W - A 
B - X 
Y - c 
D - z 

10.-8U70 

Ar 22\ Ol I   i *•**• I SH   23 

UJ 4J16 2000- REV. 12/61 



REV , 
SYM~r- 

5-5 Egater, Mtroffen Purere (10-01170-2) 

5,5.1      Description - The -2 heater located tmüG-ueath the unpres- 
surizod Equipment Bay accompliohes the following: 

A. 

B. 

C. 

Stores thermal energy absorbed during re-entry to vaporise liquid 
nitrogen for the unpressurized bay puring requirements during . 
descent. The,'thermal energy stored results fron structural 
radiation due to aerodynamLo heating during re-entry. For the 
heater poaition in relation to the radiating surface (see Figure 11). 

Stores thermal energy from groundssleotrical power to vaporize 
liquid nitrogen for the unpressurized bay purging requirsrasnts after 
a boost abort condition. The thermal energy stored results from 
«Jectrical resistance incorporated into the heater design. 

Stores thermal energy from B-52 electrical power to vaporize liquid 
nitrogen for the unpressurized bay purging requirements after the 
air launch. 
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3.3.2 Josigi 

5.3.2.1 ' Compatibility - The materials usedlin construction of the 
-2 heater shall be compatible v/ith liquid and gaseous nitrogen per KIL-P^Y^OIA. 

3.3.2.2 Leakage - Internal-to-extemal leakage of the -2 heater 
shall not exceed .0001 Ibs/min. 

3.3.2.3 Flw Capas^-.ty - The flow capacity through the -2 heater 
shall be as required to comply with the requirements of Figure 8 £n,dr9 and the 
temperature outputs of paragraph 3.2.^.^.2. 

3.3.2.^ Flow Direction - The -2 heater shall be capable of flow 
in the direction shown in Figure 1.   The inlet and outlet shall be provided! 
with a permanent marking to indicate flow direction. 
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3.3.3 

3.3.1 

.Construction 

Pressure The design pressure of the -2 heater shall be 
as recmired to meet the requirements of the -1 valvo assembly and the purging 
requirements of the Secondary Power Bay and the unpressurized Equipment Bay. 

3.5.I.2     Emissivity 

3.3.3.2.1 The emissivity of all surfaces of the -2 heater, except 
that surface specified in paragraph 3.3.5.2.2, shall not exceed 0.1 over a 
maximum temperature of 950oP for its life. 

3.3.3.2.2 The emissivity of the "bottom surface of the -2 heater 
facing the corrugated surface as shown in Figure 11 shall he as required to 
comply with the performance requirements of paragraph 3."3,4. 

3.3.3.2.3 The emissivity of all Rene kl  surfaces seeing the -2 heater 
as shown in Figure 11 is 0.70. 

3.5.3.2.4 The average emissivity of the water wall surface is ,125 
throughout the temperature range of Figure 10. 

5.3.3.5     Temperature Switch - A temperature switch, which shall be 
capable of operating from ground power as specified in paragraph 5.1.2.10, 
shall bo provided to control the -2 heater temperature to 575 +250P. A snap 
action type switch shall be used utilizing the power requirements of paragraph 
5.5.4.5 and capable of withstanding the ambient temperature of paragraph 5.1.4,5.1 
(for ..2) without loss of its calibration point. 
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tä,k Perforinanc« 

3.5.4.1 The perfonaance of the -2 heater shall be as specified in 
the following paragraphs. 

5.5.4.2 Pressure Drop - The pressure drop across the -2 heater 
shall comply with the requirements of paragraph 5.2.4.2. 

3.3»4.3 ■    Electrical Power Consuirotion - The total electrical power 
consumption of the -2 heater shall not exceed 300 watts f45r ground heating 
requirements. 

The -2 heatQr shall he capable of operating within the power requirements 
of paragraph 5.1,^,10. 

5.5»4.4     Temperature - The temperature of the inside radiating 
surface under the -2 heater for any time after launch will be as specified in 
Figure 10. 

3.3.4.5 Surrounding Structure - The location of structure surrounding 
the -2 heater will be as -liown in Figure 11. 

5.5.4.6 Heat Storage Capacity - The minimum heat storage capacity 
of the -2 heater above a 100oP reference shall be 2300 3tu. for vaporization 
of liquid nitrogen during normal inflight operation after re-entry. 
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1^.5.4 Leak Test - Each article shall he pressurized to its maximum design 
working pressure. The leakage shall not exceed the limits specified in Ifcragraphs 
3.2.2.2 and 3.3.2.2 for 'each article. 

^ «5«5    Proof Test - Each article shall he pressurized to its design proof 
pressure. No permanent defomation or operational failure shall result. The leakage 
shall not exceed the limits spcilfied in Paragraphs 3.2.2.2 and 3.3.2.2 for each 
article. 

^«5.6    Burst Test - Each article shall be pressurized to its design burst 
pressure. The leakage shall not exceed the limits specified in Eiragraphs 3.2.2.2 and 
3.3.2.2 for each article. Permanent deformation and operational degredation shall be 
acceptable. 

b'5'1 Life Test - To determine that the equipment is suitable for the opera- 
tional life indicated in 3.1.^.1, a life test shall be conducted with the equipment 
operating under nominal flight conditions for a period of 100 hours, except for 
rotating parts which shall demonstrate a life capability of 2000 hours. Servicing shall 
be accomplished at 500 hour intervals, except for cryogenic bearings which shall be 
serviced every 100 hours. Instrumentation shall be required to show that the equipment 
operates per the requirements of Section 3 of this specification. 

^•5.8    Radio Interference Test - Radio interference tests shall be conducted on 
each article of equipment in accordance with MIL-1-26600, 

^•5«9    Operational Test - Operational tests of the Integrated pur^e equipment 
shall be conducted to assure that the proper range of-design outputs-Is oV'.-ined when 
the equipment is supplied the range of design inputs. The tests shall chow,that the 
equipment operates normally with adequate response. Operation conditions' and parameters 
shall be recorded. Operational tests shall be conducted using a simulated inservlce 
installation. 

^«5.10   Dielectric Strength Test - The equipment shall withstand without break- 
down, the high potential test voltage requirements of Paragraph 3.1.2.15. Capacitors 
and semoconductor devices shall be disconnected for this test if necessary. 

^•5.11   Cycling Test - Debugging tests designed to assure that "weak" elements 
fail shall be conducted. This testing shall be designed to eliminate early failures due 
to manufacturing type defects such as faulty components or workmanshiu and shall be 
based primarily on elements and operating conditions found during development and 
qualification testing to be critical to satisfactory operation. Until sufficient data 
is obtained to establish a minimum value, each article shall be fully cycled 500 times. 
The vendor may, as experience and improvement reduce the number of initial failures, 
recommend reductions in the minimum amount of operating time necessary at the manufac- 
turer. s facility. Upon approval by the Boeing Engineering Department, the above require- 
meats will be revised. 

^•IS   Hich-Temperature Test - The equipment shall be tested in accordance with 
paragraph Jr.1.2 of MIL-E-5272C except exposure time shall be as required to maintain an 
equilibrium temperature of 2200F. 

■4.5.13   Low-Tenperature Test - The equipment shall be tested in accordance with 
paragraph 4.2.1 of MIL-E-5272C. 
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5.0 PRF^ffiATIOIT FOR DISLIVmY 

5-1        Packa;?inff and Karklo.^ - Packagins and marking of the articles 
procured by this specification shall be in accordance with the provisions of 
12^80595, Section 14. *        ^ •■ 

5«2 Soalin/? of Portn - Each port slmll be sealod with a clean 
temporary, removable, re-usable cover or plug. Threaded plugs of soft metal, 
polyethylene or other materials which may flake and cause contarüination shall 
not be used. The equipment shall meet the requirements of 3.1.5.2 as shipped. 

, 5,* *        Shipping Container - The shipping container shall be designed 
such that shocks as a result of dropping the container shall not cause damage 
to the packaged equipment within or require an increase in the weight of the 
equipment. The magnitude of the shocks shall be based uijon dropping the 
container with the packaged equipment therein once on each face upon a flat 
concrete surface. The height of drop shall be determined from the following 
table: 

Weight of Container witji 
Article Installed 

0-20 
20 - 50 
50 - 100 

^■7   100 - 250 

Shipping container testing shall not be conducted. 

Drop Height 
Inches 

42 
36 
32 
30 

■ 
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6.k.2 A task list inoludins majihours,individual responsible, and 
start and conpletion scheduling to provide control of the following reliability 
actions required in D2-80396: 

A. Reliability Analysis (Paragraph 7.1.2.l/c/ ) 

B. Compatibility Factors (Paragraph 7.1.2,l/d/ ) 

C. Preliminary and Critical Design Reviews (Paragraph 84.1 and 8.1.2) 

D. Hardware Review (Paragraph 9.2) ■■ - 

E. Demonstration Plan (Paragraph 7.1.5.2) 

6,k,3 'A brief description of the Manufacturing and Quality Control 
Record System. • ■ 

6.5        Desi/rn Check List - The vendor shall provide a design check 
list for each article procured by this specification. The list shall comprise 
a tabulation of items which the vendor considers in the hardware design in order 
to assure reliability, im example page of a dosigr/check list is shown as Pigure 12 

The design check list shall be utilized by the vendor during hardware design ■ 
to ensure that features which assure hardware reliability are incorporated. 
During the reviews required hy paragraph 8.0 of D2-8059Ö, the hardware design, 
and the actual hardware when available, will be inspected for incorporation of 
design features contained in the list. 

As a minimum, the design check list shall include the following: 

A. Establish design concepts to enable recognition'and Resolution of 
problem areas as uncovered by the failure mode and effect analysis. 
(see paragraph 7.1.2.1c of D2-80396)., 

B. Hew design practices and procedures, fabrication techniques, and 
processes developed to support the hardware design. 

C. Current standard practices and/or procedures which are considered a 
normal part of-good design and are applicable to the hardware. 
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3.0 

2.3 

2,6 

2A 

2,2 

2.0 
UJ 

01     1.3 

1.4 

1.2 

NOTE.: FLOW   SWM.L BE W\TWIN ±20% OF TWS THt©fMETiCAk\A.Y 
KEGiUlRED   FLOW  PÖe THE  PA.7:T^CÜt^Cl  TEMP£^/Vi;u«.ß OF 
THE  NlTEOfeEK   &EIUG.   OEUVERED   TO THE 
PUSGIE   D\5TE:I©UTION Tuamci. 

DATA, SHOVV/N IS BASSD -C>W CAUCüLATVäH- 

USiWCq    PEKv-ECT    G,^3   LAW.3   AKID 
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